MODULE COMPONENT 



FIELD OF THE INVENTION 
The present invention relates to a module component 
on which a component such as a surface acoustic wave element 
is mounted and sealed. 

BACKGROUND OF THE INVENTION 
As electronic devices have been miniaturized in recent 
years, small and thin electronic components are required 
to be mounted on such electronic devices, particularly 
cellular phones. In the mean time, for easy manufacturing 
and miniaturization, there has been employed a module 
component having a plurality of chip components mounted 
on a package . 

FIG . 1 shows a cross sectional view of a module component 
package. The package has a chip carrier constituted of a 
chip carrier substrate- 1 and chip carrier surrounding walls 
(package chips ) 2-1, 2-2, in which a plural i ty o f electroni c 
components are housed. Further, a plurality of chip 
components are housed in a package space 4 and sealed with 
a cap 3 . 

The chip carrier is formed by burning an alumina layer 
on which electrodes are metalized on substrate 1. At this 
time, assuming an exemplary package width L is on the order 
of 3 mm, a warp MD having a maximum size of 0.030 mm is 
produced, on substrate 1 ^after the burning. This results 



in producing a height difference MHD of 0.010 mm to 0.025 
mm on the chip carrier substrate 1 . 

As a result, the plurality of chip components mounted 
on the chip carrier produce such a state as shown in FIG. 
5 2. FIG. 2A shows a cross sectional view of the chip carrier 
with cap 3 removed. FIG. 2B shows a top plan view of the 
chip carrier, in which three chip components 20 - 22 are 
orderly mounted on substrate 1. 

Each chip component 20 - 22 is electrically connected 

10 to metal i zed connection electrodes 24 via bumps 2 3 . At this 
time, as shown in FIG. 2A, it is difficult to place the 
plurality of chip components horizontally, because of the 
warp MD of substrate 1. This brings about difficulty in 
the manufacturing process. Also, when manufacturing a 

15 module component in which chip components are laminated, 
as disclosed in the official gazette of Japanese Unexamined 
Patent Publication No. 2000-151346, the non-uniformity in 
the height direction affects the characteristics of the 
mounted chip component. As a result, the overall 

20 characteristics of the package component are affected, and 
the reliability is damaged. 

DISCLOSURE OF THE INVENTION 
Accordingly, it is an object of the present invention 
25 to provide a module component having a plurality of 
components mounted thereon, without damaging the 
_ reliability of _the module component. 
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Also, it is anobject of the present invention to provide 
a module component having a greater number of components 
mounted thereon, by laminating a plurality of components. 
As a first aspect of the module component according 
5 to the present invention to attain the aforementioned 
object, the module component includes; a substrate having 
connection electrodes metalized thereon; and a plurality 
of components orderly mounted on the substrate in the 
longitudinal direction of the substrate, and electrically 

10 connected to the connection electrodes via bumps. The 
heights of the bumps connecting the plurality of components 
to the connection electrodes of the substrate are set to 
be larger in the direction toward the edge of the substrate, 
being referenced from the height of the bump positioned 

15 in the center area of the substrate in the longitudinal 
direction of the substrate. 

As a second aspect of the module component according 
to the present invention to attain the aforementioned 
object, the module component includes; a substrate having 

20 connection electrodes metalized thereon; and a component 
mounted on the substrate and electrically connected to the 
connection electrodes viabumps . The component is connected 
to the connection electrodes with at least three bumps in 
the longitudinal direction of the substrate, and the 

25 heights of the plurality of bumps are set to be larger in 
the direction toward the edge of the substrate, being 
referenced, from _the height of the bump positioned in the 
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center area . 

As a third aspect of the module component according 
to the present invention to attain the aforementioned 
object, the module component includes; a substrate having 
5 connection electrodes metalized thereon; and a plurality 
of components orderly mounted on the substrate in the 
longitudinal direction of the substrate, and electrically 
connected to the connection electrodes via bumps. The 
heights of the connection electrodes to which the plurality 

10 of components are connected via the bumps are set to be 
larger in the direction toward the edge of the substrate, 
being referenced from the height of the connection 
electrode corresponding to the bump positioned in the 
center area of the substrate. 

15 As a fourth aspect of the module component according 

to the present invention to attain the aforementioned 
object, the module component includes; a substrate having 
connection electrodes metalized thereon; and a component 
mounted on the substrate, and electrically connected to 

20 the connection electrodes, via bumps. The component is 
connected to the connection electrodes with at least three 
bumps in the longitudinal direction of the substrate, and 
the heights of the respective connection electrodes 
corresponding to the plurality of bumps are set to be larger 

25 in the direction toward the edge of the substrate, being 
referenced from the height of the connection electrode 
corresponding to the bump^positioned in the center area. 
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As a fifth aspect of the module component according 
to the present invention to attain the aforementioned 
object, the module component includes; a first substrate 
having connection electrodes metalized thereon; a first 
5 component mounted on the first substrate and electrically 
connected to the connection electrodes via bumps; a second 
substrate of which an area corresponding to the first 
component is hollowed out, laminated on the first substrate, 
and having connection electrodes metalized thereon; and 

10 a second component mounted on the second substrate above 
the first components, and electrically connected to the 
connection electrodes via bumps . Either the first component 
or the second component is constituted of a plurality of 
components, and the plurality of components are orderly 

15 mounted on the corresponding first or second substrate, 
and the heights of the connection electrodes to which the 
plurality of components are connected via the bumps are 
set to be larger in the direction toward the edge of the 
first or second substrate, being referenced from the height 

20 of the connection electrode corresponding to the bump 
positioned in the center area of the corresponding first 
or second substrate in the longitudinal direction. 

As a sixth aspect of the module component according 
to the present invention to attain the aforementioned 

25 object, the module component includes; a first substrate 
having connection electrodes metalized thereon; a first 
_ component mounted on_the first substrateand electrically 
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connected to the connection electrodes via bumps; a second 
substrate of which an area corresponding to the first 
component is hollowed out, laminated on the first substrate, 
and having connection electrodes metalized thereon; and 
a second component mounted on the second substrate above 
the first components, and electrically connected to the 
connection electrodes via bumps . Either the first component 
or the second component is connected to the connection 
electrodes with at least three bumps in the longitudinal 
direction of the corresponding first or second substrate, 
and the heights of the plurality of bumps are set to be 
larger in the direction toward the edge of the corresponding 
first or second substrate, being referenced from the height 
of the bump positioned in the center area. 

As a seventh aspect of the module component according 
to the present invention to attain the aforementioned 
object, in any one of the first to fourth aspects, the 
substrate is a ceramic substrate burnt after the electrodes 
are metalized on an alumina layer. 

As an eighth aspect of the module component according 
to the present invention to attain the aforementioned 
object, in any one of the first to fourth aspects, the 
component is a surface acoustic wave element having comb 
electrodes formed on the face opposite to the substrate 
on which the element is mounted via the bumps, and the 
component is sealed with both a package chip formed in the 
-periphery of the^ substrate and a cap structure . 



As a ninth aspect of the module component according 
to the present invention to attain the aforementioned 
object, in the third or fourth aspect, the heights of the 
connection electrodes are set by the number of layers of 
the connection electrodes. 

Further features of the present' invention will become 
more apparent by the following description of the 
embodiments with the accompanied drawings; 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 shows a cross sectional view of a module component 
package . 

FIG. 2 shows a condition in which a plurality of chip 
components are mounted on a chip carrier. 

FIG. 3 shows a first embodiment of the present 
invention . 

FIG. 4 shows a second embodiment of the present 
invention . 

FIG. 5 shows a third embodiment of the present 
invention . 

FIG. 6 shows a fourth embodiment of the present 
invention . 

THE PREFERRED EMBODIMENTS OF THE INVENTION 
FIG . 3 shows a first embodiment of the present invention. 
FIG. 3A is a cross sectional view of a chip carrier with 
a cap 3 removed. FIG. 3B is a top plan view of the chip 



carrier. Two chip components 20, 21 are mounted on a chip 
carrier substrate 1 . 

A feature of this embodiment is that the sizes of bumps 
23-1, 23-2 connecting a plurality of chip components 20, 
21 to metal i zed connection electrodes 24 are varied, 
correspondingly to the warp of the chip carrier substrate 
1 . 

More specifically, in the embodiment shown in FIG. 
3, connection electrodes 24 are metalized on substrate 1, 
and the plurality of chip components (two chip components 
in the case of FIG. 3) 20, 21 are mounted on connection 
electrodes 24 via bumps 23-1, 23-2. 

Further, the heights of the bumps connecting the 
plurality of chip components 20, 21 to connection 
electrodes 24 on substrate 1 are set to be larger in the 
direction toward the edge of substrate 1 (refer to bumps 
23-2), being referenced from the height of bump 23-1 
positioned in the center area of the substrate 1 in the 
longitudinal direction of substrate 1 (i.e. lateral 
direction in the figure) . 

Here, the height variations of the bumps set to be 
larger in the direction toward the edge of substrate 1 are 
to be given correspondingly to the amount of the warp of 
substrate 1. Thus, the heights of the bumps are adjusted 
correspondingly to the warp of substrate 1 of the chip 
carrier, and chip components 20, 21 can be mounted 
-horizontally . This, is. to be applied to any embodiments of 



8 



the present invention described in the following. 

FIG. 4 shows a second embodiment of the present 
invention. Similarly to the embodiment shown in FIG. 3, 
FIG. 4A shows a cross-sectional view of the chip carrier 
5 with cap 3 removed, and FIG. 4B shows a top plan view of 
the chip carrier. Two chip components 20, 21 are mounted 
in a similar way. 

The feature of this embodiment is that the sizes of 
bumps 23 are uniform. In contrast, the heights of the 
10 connection electrodes to which the plurality of chip 
components 20, 21 are connected via bumps 23 are set to 
be larger in the direction toward the edge of substrate 
1 , being referenced from the height of connection electrode 
24-1 corresponding to bump 23 positioned in the center area 
15 of substrate 1. 

To obtain the aforementioned structure, according to 
the embodiment shown in FIG. 4, each metalized layer 
positioned in the vicinity of the edge of substrate 1 has 
a two-layer structure constituted of a first metalized 
20 layer 24-1 and a second metalized layer 24-2 overlaying 
the first metalized layer 24-1. 

In such a way, the heights of the connection electrodes 
are set to be larger in the direction toward the edge of 
substrate 1, being referenced from the height of connection 
25 electrode 24-1 corresponding to bump 23 positioned in the 
center area of the substrate 1. 
- - - Here, the .heights. of the connection electrodes set 



9 



to be larger against the height of bump 24-1 positioned 
in the center area in the direction toward the edge of 
substrate 1, which are obtained by adjusting the numbers 
of the overlaid connection electrode layers, are to be 
determined correspondingly to the amount of the warp of 
substrate 1. Thus, according to the warp of chip carrier 
substrate 1, the heights of the bumps are adjusted, so that 
the chip components 20, 21 can be mounted horizontally. 

Additionally, in the embodiment shown in FIG. 4, it 
is also possible to adjust the thickness of each connection 
electrode using either a single layer or a multi-layer more 
than two layers, in place of two-layer structure 
constituted of the first metalized layer 24-1 and 24-2. 

FIG. 5 shows a third embodiment of the present invention . 
Similarly to the above-mentioned embodiments, FIG. 5A is 
a cross-sectional view of the chip carrier with cap 3 removed, 
and FIG. 5B is a top plan view of the chip carrier. However, 
in this embodiment, a single chip component 20 is mounted. 

Furthermore, this chip component 20 is connected to 
connection electrodes 24 on substrate 1 andmounted thereon 
via at least more than two bumps (four bumps in the embodiment 
shown in FIG. 5) 23-1, 23-2 against the longitudinal 
direction of substrate 1. 

In this embodiment, similarly to the embodiment shown 
in FIG. 3, the heights of bumps 23-2 are set to be larger 
in the direction toward the edge of substrate 1, being 
referenced from the height of bump 2 3-1 positioned in the 
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center area. Thus, it becomes possible to connect the 
electrodes of chip component 20 correctly to electrodes 
2 4 formed on substrate 1. 

Here, when the number of bumps at least more than two 
in the longitudinal direction of substrate 1 is odd, the 
height of one bump positioned at the center is determined 
as the reference. Meanwhile, when the number of bumps is 
even, the heights of two bumps positioned in the center 
area are determined as the reference. Additionally, in the 
embodiment shown in FIG. 5, it is also possible to structure 
so that the heights of connection electrodes 24 are varied, 
without varying the heights of the bumps, in a similar way 
to the embodiment shown in FIG. 4. 

Further, FIG. 6 is a fourth embodiment of the present 
invention . 

FIG. 6A is a cross-sectional view of the package, and 
FIG. 6B is a top plan view of the chip carrier permeating 
through cap 3. The embodiment shown in FIG. 6 is a structure 
enabling miniaturization, particularly a small mount area, 
of the module having a plurality of chip components mounted 
thereon, of the module. 

In other words, this embodiment illustrates a case 
of applying the present invention to a component package 
structure in which chip components are laminated, forming 
a plurality of layers, similarly to the structure disclosed 
in the aforementioned official gazette of Japanese 
Unexamined Patent .Publication No. 2000-15134 6. 
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A first chip component 20, electrically connected to 
connection electrodes 24-1 via bumps 23-1, is mounted on 
a first substrate 1 having connection electrodes 24-1 
metal i zed thereon . 

Moreover, an area corresponding to this first chip 
component 2 0 is hollowed out, and a second substrate 1 0 
having a metalized connection electrode 24-2 laminated on 
the first substrate 1 is provided. 

In the corresponding positions above the first chip 
component 20, a plurality of second chip components (two 
components in the example shown in FIG. 6) 21, 22, which 
are electrically connected to connection electrodes 24-2 

r 

formed on the second substrate 10, are mounted on the second 
substrate 1 0 . 

Here, as a feature of this embodiment, in the first 
chip component 20 or the second chip components 21, 22, 
the feature of the present invention described earlier is 
applied in the relation between bumps 23-1, 23-2 and 
connection electrodes 24-1, 24-2. 

Namely, one chip 20 is mounted on the corresponding 
first substrate 1. Here, the relation between chip 20 and 
substrate 1 is similar to the case illustrated in FIG. 5. 
Chip 20 is connected to connection electrodes 24-1 by at 
least three bumps 23-1 in the longitudinal direction of 
substrate 1 . 

Further, the heights of the plurality of bumps 23-1 
are -set. to be larger in the direction toward the edge of 
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the corresponding first substrate 1, being referenced from 
the height of the bump positioned in the center area. Here, 
the variation in the heights of bumps 23-1 is to be given 
correspondingly to the amount of the warp of substrate 1. 
Thus, the heights of the bumps are adjusted correspondingly 
to the warp of chip carrier substrate 1, and the chip 
component 20 can be mounted horizontally. 

In the meantime, in FIG. 6, chips 21, 22 are mounted 
on the second substrate 10, in the corresponding positions 
above chip 20. Here, the relation between the second 
substrate 10 and chips 21, 22 is similar to the case shown 
in FIG. 3. Chips 21, 22 are connected by the bumps , in which 
the heights of connection electrodes 24-2 are set to be 
larger in the direction toward the second substrate or the 
edge of the second substrate, being referenced from the 
height of the bump positioned in the center area of the 
second substrate 10 in the longitudinal direction. 

In this case, similarly to the foregoing embodiments, 
the variation of the heights of the bumps or the variation 
in the connection electrodes are to be given corresponding 
to the amount of the warp of substrate 10. Thus, 
correspondingly to the warp of chip carrier substrate 10, 
the heights of the bumps are adjusted, and the chip 
components 21, 22 can be mounted horizontally. 

Additionally, with regard to the connection of chips 
20, 21, 22 to connection electrodes 24-1 , 24-2 via bumps 
23-1, 23-2, it is also possible to change the heights of 
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connection electrodes 24-1, 24-2 connecting chips 20, 21, 
22, similarly to FIG. 4, without changing the heights of 
the bumps. 

Furthermore, in FIG. 6, a carrier chip 11 is provided 
on the second substrate 10, and cap 3 is covered over this 
carrier chip 11. Thus, chip components 20 - 22 are mounted 
and. sealed. 

Here, in the embodiment shown in FIG. 6, one chip 20 
is mounted on the first substrate 1, and two chips 21, 22 
are mounted on the second substrate 10. However, the 
application of the present invention is not limited to the 
above embodiment. It may also be possible to reverse the 
relation described above. Namely, it is possible to 
structure the module having a plurality of chip components 
mounted on the first substrate 1, and one chip component 
mounted on the second substrate 10. 

Or, it is possible to mount either one chip component 
or a plurality of chip components on both the first substrate 
1 and the second subs t rat e 1 0 . In this case also, the relation 
of chip components connected to connection electrodes via 
bumps is as shown in FIGS. 3-5. 

In the foregoing description of the embodiments of 
the present invention, a surface acoustic wave element may 
be applicable as a chip component. The application of the 
present invention is not limited to this element. The 
present invention may be applicable to components for any 
other purposes . 
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INDUSTRIAL APPLICABILITY 
As the embodiments of the present invention have been 
described, according to the present invention, it becomes 
possible to provide a module component having a plurality 
of components mounted thereon, and a module component 
having more components by laminating these components, 
without damaging the reliability of the module component. 
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